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(54) POLYAMIDE-BASED UQUID CRYSTAL AUGNMENT LAYER TREATING AGENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to align liquid 
crystal molecules particularly perpendicularly to the increased 
oblique alignment angle with a substrate by using a liquid crystal 
alignment treating agent consisting of polyamide having the 
repeating unit expressed by specific formula and a weight 
average mol.wL of a specific value or above. 
SOLUTION: The liquid crystal alignment treating agent 
consisting of the polyamide having the repeating unit expressed 
by the formula I and the weight average moLwL of >1 ,000 is 
used. In the formula, A is a bivalent organic group constituting 
dicarboxylic acid. X is the substituent expressed by formula n or 
in. In the formula II or III, Y1 is an oxygen atom or bivalent 
organic group expressed by-CH20- etc., R1 is 8 to 220 alkyi 
group or fluorine-contained alkyI group, Y2 is a bivalent organic 
group expressed by-(CH2)n-,-0(CH2)n- -CH20 (CH2)n- -C(=0) 
0(CH2)n(n is an integer from 2 to 6), etc.. R2 to R6 are 1 to 60 
alkyI groups which may be the same or different, m is an integer oE 
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m\uux.fz. zcommi6ox:TismmmwLfztk. 

^^81 2: U U ^ A o v h :7 -f - 

tCT^SL;t, ^iOM^. ±iS*Sitie ( 6 ) Tmi:>^ti 
^3- (3, 5->''-hn^v>'';U':t^£/) ratr;p^ 
V5^;>^^;US^Va^-»r>'3. 10g(iR^: 9 5%) 

h^Zt^AWFifZTjk-r ^H-NMR. IRjz^^^hJUi^^ 

^mizLfz. 

» H-NMR^ (CDCl3.ppiD);0. 06(s. ★SO 



CH3 

CH3 



(8) m=1, (9)m=8 

★ 15H). 0. 55(m. 2H), 1. 70 (m. 2 
H). 3. 55 (t. 2H, J-6. 8Hz), 4. 6 
8(s. 2H), 8. 58(d, 2H. J = 2. OH 
z) . 8. 94 (t, IH. J = 2. OHz) 

1 Riv (neat, cm-i); 3110. 2960, 287 
5. 1595, 1545 (-NO2 ) . 1 3 9 5 (-N 

02 ), 1255 (Si-C). 1120, 1060 
(SiOSi). 84 0, 730 

[003 1 ] mz^ ( g^jc 

J:yyjW\JUh:tiM) 0. 29g (O. 14nnnol) 

^y-;P2 Om 1 ti®JSL. ^iicoyrmx^i^^tifzit^ 

m (6) 2. 63g(6. Slminol) . — 

imt^j:f)^£^mm^?:fr^'ofz. fmi^^Lfz^. 



(8) 



13. 

mm: 6 5%) mn&mii^tLX'i^tz. 

m<±mcommT$> i>;it iitirtc^-r » h - n m r . 

I RX^7 hJUt^^mmLfz. 

^U-NMRa (CDCI3 , PPiD ) ; 0. 05 (s, 
15H), 0. 50(m, 2H). 1. 60(m, 2 

H), 3. 40 (t. 2H, J = 7. OHz), 3. 5 

3(bs, 4H), 4. 32 (s, 2H), 5. 94 
(t, IH. J = 2.0Hz), 6. 10(d, 2H, 

J = 2. OHz ) 

I (neat, c m-i ) ; 3 4 2 5 (-NH2 ) . 3 3 
55, 3220, 2960, 2860, 1600, 14 
7 5, 1 37 0 (-NH2 ) . 1 25 5 (S i -C) , 
1190, 1060(SiOSi), 840. 775, 
755, 685 

[0032] ±MicoKmt^zi5\.^X . ^>^^^}Vi^l^u 

( ^i^M-^W m = 7 . 8 . Makromol . Chem. , Vol . 1 
93, p. 1509-1519 (1992) IB^t7):Sr?£tCj; OKJi) 
^ {5) \,znLXm^^=^}V& {5. 0 0g)ffl*.\ 

(7) (5. 6 0 g) *3j:t/>''r$>'-ft:'^ (9) 
( 4 . 6 0 g ) LT ^ix>Pixt# htl 

fz. ^t-^ (7) i^ilX (9) C7) iH-NMR. I r:;^ 



*^m^9-2 303 54 



1 4 



^<D\^-9^^i)^C:.nii!,Lti^^^ (7) iDit/ (9) 

i^ilXS. 1 r$>o7t. 
^k-^ ( 7 ) : 

iH-NMR^ (CDC I3 , ppm ) ; 0. 08 ( s , 
(6m+9)H), 0.89 (m. 2H), 1. 71 
(m, 2H). 3. 56 (t, 2H, J = 6. 8H 
z), 4. 69(s, 2H), 8. 46(d. 2H, J 
= 2. OHz), 8. 90 (t, IH. J = 2. OH 
10 z ) 

1 Ri^ (neat, cm-i); 2980. 1550 (-NO 

2 ), 1345 (-NO2 ), 1260 (Si-C), 
1100-1060 (SiOSi), 800 

(9) : 

iH-NMR^- (CDC I3 , ppm ) ; 0. 1 0 ( s , 
(6m+9)H), 0.89 (m, 2H). 1. 63 
(m, 2H), 3. 43 (t, 2H, J = 7. OH 
z), 3. 58(bs. 4H). 4. 35(s. 2 
H) , 5. 98 (t, 1H.J = 2. OHz). 6. 1 
20 3 (d, 2H. J-2. OHz) 

IRv (neat, cm-i) ; 33 7 0 (-NH2 ) , 29 
50, 2860, 1600, 1 530. 1470. 1 3 
50(-NH2 ). 1260 (Si-C), 1190, 
1100-1000 (SiOSi). 8 40 

[0033] mmm i -4 : .-ku r $ vco^fs. 



^ CH2OR ^ 



(PA-1) : R=KCH2)2(CF2)aF 
(PA-Z) : R=(CH2},2H 

IPA-3) : R=(CH2)3 -SJOSi(CH3>3 
CH3 

(PA^) : R=-(CH2)3 4sK>4-«i(CK3)3 



11. 2tyi:X/4Z^i%C^tifciyT^yit'^ 
(2). (4). (8) (9) f'U:7^/Ue 

v-':^ n 'J K t S: -eix^il* 1 (2|a«c7)SffS: L . ^TfcT- 

0. Imol/l ) tCMIX^/ur^ V€:^:yv-(CS^LT 



^^-^m^iLm^^^fz. ^com^. ±fe (pa-i > 

— (PA-4) Tmh^tlhm^cOTftOT^ ]<i^^tl^ 
tiTM^lizimcOiRiX^i%^titi. nhtiti^nOT^ 

t LX(^m^^^'Fmi6Xx/mm^i^^^&?:m^L 

(PA-1 ) C7)I R;^^:?' h;KKBr, cm-i);3 



(9) 



15. 

350 (-NH). 2950. 2 830, 1660. 1 
6 1 0. 1 550, 1450. 1425. 1 280, 1 
200 (C-F) , 1 1 50, 1 120, 1 1 00, 1 
020, 860. 800, 71 0, 680. 660 
(PA-2) C7)I RX^^^'h/KKBr , cm-i) ;3 
300 (-NH) , 2950. 2890. 2850. 1 
660, 1 600. 1 550, 1460, 1420. 1 
1 20, 1 090, 1 020, 860, 810. 72 
0, 680 

(PA-3) tfOI RX>^^h;KKBr . cm-i) ;3 10 
300(-NH). 2950, 2960, 2850. 1 * 

mi 



* 6 6 0, 1 
420. 1 
1180. 
720. 6 
(PA-4 
4 50 (- 
550. 1 
i-C) . 
i ) . 84 
[0034 
[|S1] 



^m^9-230354 

1 6 

6 1 0. 1 54 5, 1 500, 144 5. 1 
360, 1 320, 1 250 (S i-C) , 

1 0 5 0 ( S i OS i ) , 84 0. 80 0, 
80 

) CO I R;:^^:^ h/l- (KBr , cm-i ) ;3 
NH) , 2960. 1 655. 1 61 5, 1 
500. 1450. 1425, 1260 (S 
1 180. 1 1 00- 1 000 ( S i OS 
0, 800, 680 
] . 





rmy0 


















u>jrofi(g) 


(g) 






1 


(PA-l) 


(2) . 2.50 


0.87 


2.38 


2.09x10' 


3.29x10* 


2 


(PA-2) 


(4) . 2.00 


1.33 


2.58 


1.47x10* 


1.88x10* 


3 


(PA- 3) 


(8) . 0.72 


0.44 


0.37 


1.81x10' 


2.50x10* 


4 


(PA-4) 


(9) . 2.25 


0.65 


2.44 


2.35x10* 


4,51x10* 



t00 3 5] ||*fe0!|5 

^]5S0iJlTi#^>ix/c*r»;r5 H (PA- 1 ) 0. 6g5: 

NMP 1 0 gi,zmmL, m°Mmmi^:^'7:^^i,zm{fi 

Lfcilk. 1 8 0'CT-|ai$-ttT--KUT5 HMJK5rm$ 
Hirst. ::<^M^-M-#»^2^S:$:5 0/zm<50X'<.— 9-— 

^^m: 111-2793) ^raALT-feyW^f^St/i, itO-fe 

^^ffl'fb^-y-Ttf^, ^J^LT^-Vx^ y^mcML/i. 
[0 0 36] |l5£fil*>J6 

^Ca|2Tf#^>iXJt;KUr5 K (PA-2) 0. 6 si: 
NMP 1 OgfcjgSIL, llifi0lJlt|Hl«{cLT-fe;U^f^ 
M L , il3fcSet«a^ Lit i: 6 , ffiBi7)cfj.c.ftiff{c;Hj 40 

SiStc;iei6]LTV^SC:i:*<:}>*»-?7t. ii^lc, JiiO-feybS: 

^ T- iz^m±M. i^tl^i-'o ti , 
C0 0 3 7] ^eF!I7 

m&mAT^I^f^tlfzTt^'JT^V (PA-4) 0. 6gSr 
NMP 1 0 gtrS^L. HMCTl fcPl^tcLT-tyu^fP 



9 5x:^zinWkLxm^e^mim'{t^-^fzm. ^ifsLx^ 

■7-7- -f -y ffi izm Ltz . ^aHflf*T'-te;P(7) T-f V v'-v 
[0 0 38] 

^CTlT't#/i>iX7t;K"'JTS K (PA-l) 0. 6g5r 

NMP 1 0 gtc^^u. -fi!:<o^mwmi:^>ffy:^mm 
izmiBLtz^^. 1 sorT-sag^-y-T^urs 

(j'^yU^'ttS : ZLI-2293) SrSEA LT7aH^H-fe;l^5rf^L 

^am^i,zj:r)m^m\^m:m^Lrztz^. is- a 

[00 39] 1156^9 

mmm2Tn^tlfz4^VT^}^ (PA-2) O. 6g$- 
NMP 1 0 g(C^»t. -«t<O^B^«8Ef'f^X?'5;^S« 
IwM^ L/^rf^. 1 8 0 "CT-Sg^^ i^T^K U T S 

(^;l^:5'aS:ZLI-2293) Sr^A LTjgH^H-feyP^-f^L 



(10) 



17. 

[0040] mmm i o 

mmmsx-nhtifz^uT^)' (PA-3) 0. i5g 

€:DMAC 1 . 5 gtc?t»L, -^<7)m3MWmf-t^ :/!fy 

l,tm^ {y-)\^9-^m : ZLl-2293) S-SA UT?S^B-t;P^ 

T , ^H^HlHteai:: J: 0 faMKlS]^! $rffl^ L-Jt ^ -5 , 1 
[0041] lyfefiaj 1 1 

mmmAX'%t:>ixtzTi'^^)r^v (pa-4) o. esSr 

NMP 1 Og(C?§^L. ~tS:«OjgH^;^-f^^;i,-^^^ 
ICM^S L;t:f* . 1 8 0-CT'iejl$-y:T^ y T S h'MM& 



i^^9-230354 



1 8 



■ti-7t->-j5^:6rifFiS:R^^TtcLTiffl;^ii:TJt. zmzm^^ 

(^yP^^t^: ZLl-2293) S-^A LT?S^-b/US:f^L 

B^Biu^fttc J: 0 ll^iSrfi]^ ?rSI^ L/i t , i 5 • Jil 

10 [0042] 

J:"?, WLi'B^=¥-^WSL<<zi^L.Xm>^C:,ixt:.m^WMn 



1^«fiSlgrfflqs#fflr722#«6l B^^t^ i^S«fp^ttrlTi5p#Br722S«. 1 B«-fb¥ 



